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IT SILOS have been constructed in rapidly increasing num- 
bers in the Great Plains region during the past few years. 
Their growing use has resulted from the unsatisfactory service 
given by silos of wood under the prevailing climatic conditions, 
together with the scarcity of materials necessary for construct- 
ing masonry silos and the-high cost involved in getting these 
materials on the ground. 


Pit silos can be constructed by farm labor, and a compara- 
tively small outlay of cash is necessary. If well made they are 
permanent and safe, and the cost of repair is practically neg- 
ligible. These underground silos should be constructed only 
in soils that are firm and free from rocks, sand strata, and 
seeps, and where the water table is always below the bottom of 
the floor after they are dug. 


Directions are given in this bulletin for constructing pit silos, 
indicating the proper size and best location. The practices 
which have proved most satisfactory are described so that a pit 
silo may be made without unnecessary mistakes which would 
cause undue waste of time and material. 


While the feeding of silage can usually be done more easily 
and more rapidly from the above-ground types of silos, the use 
of types of hoists described and illustrated herein has shown 
that this advantage is but a slight one. 


The construction of pit silos is recommended only where a 
combination of soil and climatic conditions exists such as is 
found in the Great Plains region. 


In the absence of these special conditions the ordinary types 
of silos, described in Farmers’ Bulletin 589, “ Homemade Silos,” 
are recommended. 
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ADAPTATIONS AND ADVANTAGES OF PIT SILOS. 


Pit silos are becoming common in many sections of the Great Plains 
region, especially in the Panhandle of Texas and in similar sections of 
the United States. The popularity of this type of silo is due chiefly 
to the remoteness of many farms in these sections from railroad points, 
which in many cases would make the cost of a masonry silo prohibi- 
tive, and to the fact that silos of wood often weaken rapidly under the 
peculiar climatic conditions prevailing in the Plains region and are 
destroyed by wind. The cost of constructing a pit silo is small com- 
pared with the expense of building a masonry silo, when large quanti- 
ties of cement, sand, gravel, or tile, etc., must be bought and hauled 
long distances. In addition to this, some skilled labor usually must be 
employed in the building of a concrete or tile silo, whereas with a 
small outlay of cash, his own labor and that of ordinary farm hands, 
usually none too busy during the late summer months, the farmer 
can construct a pit silo that will be a substantial asset to his farm. 

Simply digging a “hole in the ground ” does not provide a durable 
or satisfactorily pit silo. A little extra care and expense put into the 
construction will well repay the owner in greater safety, efficiency, 
and durability. Properly constructed pit silos should last indefi- 
nitely, and the upkeep is very small. They can not be blown down, 
and there is nothing about the silo itself to decay. They preserve 
silage fully as well as or better than above-ground types; a more 
uniform temperature throughout the year is maintained in them; 
and the silage is never frozen. 

Another distinct advantage of pit silos over other silos lies in the 
ease and low cost of filling them. Only power to cut the material is 


Note.—This bulletin is intended for distribution in sections where building materials are scarce and 
high priced, especially applying to the Great Plains region, 
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required, while with above-ground silos practically twice as much 
power must be used to cut the silage and elevate it to the top of the 
silo. Consequently, farmers having pit silos can more often afford to 
own their own cutting outfits, and can fill their silos at the proper 
time without waiting to hire expensive outfits and extra men. The 
labor required to hoist out the silage is distributed throughout the 
feeding season, which comes during a period when other farm work 
is not pressing. 


LOCATION; CHARACTER OF SOIL REQUIRED. 


Inasmuch as it is impracticable and even dangerous to dig a pit 
silo in a great many soils, the farmer should know the character of 
his soil before attempting to construct a silo of this type. The soil 
must be well drained, so that water will not stand in the bottom of 
the silo, and of such a nature that it will not readily cave in. Soils 
which contain bowlders or rocks are hardly satisfactory for pit silos, 
as the walls of the silo can hardly escape being materially defaced 
and weakened when the rocks are removed. Any firm, well-drained, 
and comparatively dry soil, free from seeps, rocks, and sand strata 
should prove satisfactory. Where pit silos have not been tried, the 
farmer should study the soil and the depth of the water table by ob- 
serving any nearby well. If this is not possible, it would be advisable 
to bore a 2-inch hole as deep as the silo is to be, and in this way to 
learn the character of the soil. The maximum height of any ground 
water which may appear at any time in this test well will indicate 
the lowest point to which a pit silo should be dug in that place. 

If possible the silo should be located near the feed lot to reduce 
the cost of feeding. If the feeding is to be done in a barn, a distance 
of 5 or 6 feet at least should be left between the edge of the pit and 
the barn. 


SIZE OF SILO. 


The diameter of the silo will be determined by the amount of silage 
to be fed daily, while the depth will depend chiefly upon the length 
of the feeding season. Hence the farmer should know approxi- 
mately (1) the number of stock he intends to feed, (2) the approxi- 
mate amount of silage to be fed daily, and (3) the number of days 
silage is to be fed. With this information before him, the proper 
diameter and depth, respectively, can be decided upon by consulting 
Tables I and II, which are here incorporated from Farmers’ Bulletin 
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TasLe 1.—Relation of size of herd to diameter of silo for winter feeding (on 
basis of 40 pounds of silage per cubic foot). 










































































Number of animals that may be fed, a 
Quantity allowing— 
Inside | of silage y 
diameter | in depth esas a 
: of silo. vei 40 pounds 30 pounds|20 pounds 15 pounds i 
* | per head. | per head. | per head. | per head. ai 
Feet. Pounds. | ) 
10 524 13 | 17 26 35 
ll 634 16 21 31 42 
12 754 19 25 37 50 
f 13 885 22 29 44 59 
14 1,026 25 34 51 638 
15 1,178 29 39 59 78 
16 1,340 33 44 67 89 
17 1,513 38 50 75 101 
18 1, 696 42 56 85 113 4 
29 | 2)094 52 70 104 139 t 
pee Si a td } 
TaBLE II.—Depth of silage (after settling) for.a given capacity of silo with 3 
a given diameter. * 
Depth | Capacity of silo having an inside diameter of— 
of silage | _ i EE i cs ere ee 
(after | 
settling). | 10feet. | 11 feet. | 12feet. | 13 feet. | 14 feet. | 15 feet. | 16 feet. | 17 feet. | 18 feet. | 20 feet. 
| 
E 
{ 
1 These figures were taken in part from King’s Physics of Agriculture, p. 424. 
The diameter of the silo should be such that after the silage feeding % 


has begun, at least 2 inches should be removed from the surface daily. 
If less than 2 inches of silage is removed daily, the exposed silage will . 
probably spoil, especially during warm weather. Make an allowance 


: of 4 to 6 feet for settling of the silage, but figure in the wall above i 
: ground in the total depth of the silo. A general rule which is fol- 
: lowed in silo construction is that the depth of the silo should not be 
j less than twice nor more than three times the diameter. However, 
; pit silos are seldom deeper than 36 feet. # 
a 
g METHOD OF CONSTRUCTION. q 
n a 


THE CURB. 


When the location and size of the silo have been decided upon, 
mark off the trench for the curb with some such device as is shown 
in figure 1, keeping the arm of the marker level. 
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Dig a trench about 2 feet deep within these two outlined circles. 
This trench should be 6 to 8 inches across at the top. The inside wall 
should be kept perpendicular and smooth, and the bottom must be 
level. The concrete put into this trench forms the curbing at the 
top of the silo. This curb of concrete will serve as a foundation 
upon which a light wall and a cover may be built. 

When the trench is dug, fill it with water to wet the ground thor- 
oughly, and let it soak into the soil. Then put in the concrete, which 
is made of 1 part cement, 2 parts sand, 4 parts gravel or crushed rock, 
and the proper amount of water. To insure strength and durability 
the concrete must be reinforced. An ideal construction would result 
from embedding in the concrete three or four }-inch or 3-inch steel 
rods connected so as to form hoops, one of which should be near the 
bottom and the others placed approximately at equal distances apart 
as the concrete is put into the trench. Strong wire mesh securely 
connected at the ends may be used instead of steel rods. 





Fic. 1.—Marking off the trench for the curb. Where the ground on which the silo is to 
be located is not level, the markers can be lengthened by holding a longer board against 
either marker, as indicated in the figure, moving it up or down to keep it touching the 
ground, but care must be taken that the scantling is held level. 


If a concrete wall is not to be constructed upon the curb, the lat- 
ter should be extended about 2 feet above the ground, so that the 
soil can be banked up around it. Forms must be used for building 
the curb, or a wall, above ground. Farmers’ Bulletin 461, The 
Use of Concrete on the Farm, and 589, Homemade Silos, give valua- 
ble information and detailed instructions concerning the mixing and 
handling of concrete, reinforcing concrete, the construction of forms 
for walls, etc. They may be had free upon request from the U. S. 
Department of Agriculture, Washington, D. C., and should be con- 
sulted in connection with the concrete work involved in building a 
pit silo, especially by those who are not thoroughly familiar with 
making and handling concrete. 


EXCAVATING THE SOIL. 


After the concrete composing the curb has set well—or in about 3 
days—the digging of the pit may be started. Remove the soil, dig- 
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ging straight down from the inside of the curb. Be sure to keep 
the wall perpendicular and smooth. If the wall slopes outward, 
the silage will settle away, leaving an air space, and some silage will 
be spoiled. Should the wall slope inward, it will prevent proper 
settling of the silage. 

Several devices have been used in helping to keep the wall straight 
and smooth. A simple plumb line is most often used, and a straight- 





Nee Rl 


| (eacine Lever 





Fic, 2,—Vertical section of a partially constructed pit silo, showing a device for making 
the wall perpendicular and smooth. (Adapted from Circular No. 6 of the Extension 
Service of the University of Arizona College of Agriculture. 


edge made from a 1 by 4 inch piece, used in connectien with an 
ordinary carpenter’s level, assists in keeping the wall both plumb 
and smooth. Figure 2 illustrates a device which has been used in 
the Southwest. 

The stakes next to the curb and the blocks nailed on the lower 
surface of the 2 by 6 inch piece are put in place before the digging 
of the pit is started. The hole in the 2 by 6 inch piece through which 
the pipe passes is bored directly over the center of the silo. After 
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each section of the pit is dug, the 2 by 6 inch piece is put in place, 
and a plumb line is dropped through the hole to locate the exact 
center in the bottom. Then the foot block is staked in place and the 
pipe lowered through the 2 by 6 piece, the guide, and into the hole 
in the foot block. The guide is then revolved, and the knife shaves 
the wall smooth, or indicates irregularities in the wall. When the 
wall has been smoothed to the approximate level of the foot block, 
the apparatus is removed, this section of the wall plastered, and dig- 
ging then begun for the next section. This is repeated for each sec- 
tion of 5 or 6 feet excavated. 

In soils which are not too sticky when wet, digging will be made 
easier if enough water is run in at night to soak up the ground in the 
bottom. When rocks are encountered they should be removed with- 
out blasting them, if possible. Careless blasting is likely to cause 
undue injury to the wall. In case blasting is done, no one should 
enter the pit after the blast until the air and poisonous gases have 
been replaced by fresh air. A limb of a tree, or a blanket, or the 
bucket used to lift out the soil may be used to agitate the air for a 
few minutes to remove the gases. 

When the removal of rocks destroys the smooth surface of the wall, 
the defacements should be repaired by the use of metal lath or similar 
material. The metal lath or mesh should cover the damaged area and 
extend well out over the solid wall, and be fastened very securely 
with long iron pins, so that it is flush with the surrounding wall. 
Large holes in the wall may be partly filled with concrete before 
_ being covered with the lath. Adobe mud, where available, is often 
used for this purpose. 

If a carrier and track is to convey the silage away from the silo, 
it should be erected before the pit is dug, so that it can be used to 
remove and carry away the soil when digging the pit. The hoisting 
apparatus can be set up and used to lift out the soil while the pit is 
being dug, but it will pay to use a horse or team to lift it. The soil 
may be utilized in filling in around the silo to make an elevated and 
well-drained feed yard, and it is important that a foot or so of dirt 
be banked up against the curbing to prevent water draining into the 
silo. 

LINING THE PIT. 


When 5 or 6 feet have been excavated, the wall should be plastered 
about 1 inch thick with a mortar made of 1 part cement and 2 
or 24 parts of clean, sharp sand. Two coats will be required to do 
this, and at least two hours should elapse between the application 
of the first and second coats; but the second coat should be applied 
before the first has become completely dry. A lining 1 inch thick is 
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usually sufficient, but in soils which are not firm a 14-inch wall would 
be safer. 

Before applying the lining the wall should be dampened, in order 
to prevent the dry soil from absorbing the moisture too rapidly from 
the mortar. Before the plaster is set, apply one or two coats of a 
wash of pure cement and water, mixed to a creamy consistency. 
This may be done with a whitewash brush. The application of this 
last coat assists in making the wall stronger, smoother, air-tight, and 
almost waterproof. Keep the plastered wall damp for several days, 
as this will help the plaster to harden properly and a stronger 
wall will result. 

It will be found desirable to leave bare an inch or so of the earth 
wall immediately below the curb until the silo is completely dug. 
This will allow the curb to settle without “ buckling” or cracking 
of the lining below. 

After the first section of 5 or 6 feet has been lined with the mortar 
and cement wash, digging may be resumed, and the work carried 
on in this way until the desired depth is reached. By completing 
the silo by sections in this manner the danger of caving in and the 
necessity of building scaffolding for the application of the lining are 
eliminated. Do not put mortar over the bottom. It should be left 
bare. 

COMPLETING THE SILO. 


A wall about 4 feet high is now built on the concrete curb. This 
may be of concrete, lumber, concrete blocks, hollow tile blocks, or 
brick. Woven-wire fencing has been used for this purpose; it is 
much better than nothing at all, as it will prevent persons or live 
stock from falling in, and when the silo is filled this wire wall can 
be filled also, so that upon settling the pit will be nearly full. 

Forms are necessary for building a concrete wall, which should be 
about 4 inches thick and reinforced with heavy woven-wire fencing. 
It will be necessary to erect scaffolding across the top of the pit from 
which the inner forms can be suspended in place. Consult Farmers’ 
Bulletin 589 for directions for building forms and making concrete 
walls. A wall approximately 4 feet high is desirable, as it adds 
that much depth to the silo and affords protection against falling in. 

An inexpensive covering of some sort should be placed over the silo. 
A simple board roof is sufficient. It is best to leave a space of about 
2 feet or more at: the top of the wall to allow a free circulation of air 
around the top of the silo, which makes less probable the accumula- 
tion of poisonous gases. 

Where a man furnishes all of his own labor, obtains sand and 
gravel at a small cost, and installs a homemade hoisting apparatus, 
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a 150 to 180 ton silo may be constructed for a cash outlay of about 
$75, as the cement is the chief item of cash expenditure. 


HOISTING DEVICES AND FEEDING EQUIPMENT. 


The problem of hoisting and feeding silage from pit silos is not as 
formidable as it appears to many on first thought. This is evident to 
one observing the ease and rapidity with which feeding is done by 
farmers who have pit silos. Practically all of the devices now in use 
are homemade affairs, which are inexpensive. A few of the most 
successful of these are illustrated and briefly described herewith. 


we 
ms 
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Fic. 3.—A simple type of hand hoist used in connection with a pit silo. 


Figure 3 illustrates one of the most simple types in use. This 
device consists of a swinging crane, a windlass, pulleys and rope, 
and a box of some sort for the silage. A strong 4 by 6 inch piece 
may be used for the upright or mast, 2 by 6 or 2 by 8 inch pieces for 
the arm, and a 4 by 4 inch piece for the boom. Only sound timbers 
should be used. The windlass and the plates of iron on which the 
crane. turns can be purchased at small cost. The upright should be 
braced from the top with heavy guy wires securely anchored. If 
desired, tht windlass may be replaced by a pulley, and a horse or 


> 2h fh bed fet iis 





PIT SILOS. 11 


a team used to lift the silage. This is the common practice where 
large numbers of cattle are fed. The silage box after being filled 
and hoisted can be swung over a wagon or attached to a trolley on an 
overhead track, or placed upon a truck, as is shown in figures 5 and 
6. Such a hoisting device may be placed so that it can be used to 
empty two or even three silos. Whatever kind of carrier for the 
silage is built or purchased, it should have a trip bottom, end, or side, 
so that it may be unloaded easily. 

The illustration on the front page of this bulletin shows one way 
in which a regular hay carrier and outfit is used to feed silage from 
a pit silo. The track extends into the barn above or in front of the 


Fic. 4.—A well-inclosed pit silo, showing a combination hand hoist and hay carrier used 
to lift the silage. An endless rope or chain runs on the wheel ‘“‘A” by which the wind- 
lass is operated. The silage box “B” is transferred to the truck and carried out along 
the continuous feed trough. 


feed troughs. With the equipment shown here a horse is used to 
hoist the silage. However, it is possible to install a windlass for 
lifting the silage, and to use with this a simple trolley to which the 
silage carrier can be transferred after being filled and raised. 

A type of hand hoist used in connection with a continuous feed 
trough is illustrated in figures 4 and 5. Over the wheel shown at 
“A” in figure 4 runs an endless rope or chain by which the windlass 
is operated. The drum or barrel on which the rope is wound when 
lifting the silage is shown at “A” in figure 5. In place of an over- 
head track and carrier, a truck is used to convey the silage out along 
the feed trough. The truck runs on the top edges of the 2-inch pieces 
that form the sides of the continuous trough arrangement shown in 
the figures. An overhead track and trolley could be used. 
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Figure 6 shows a large pit silo with a patented hoisting device, 
several of which are in use in the Texas Panhandle. With this hoist 
the feeder can lift himself and the silage out by the endless rope or 
chain which runs over the large wheel shown in the illustration. 
The silage carrier is transferred to the hooks on the trolley and run 
out over the feed trough. 

: With the framework over the silo constructed somewhat similar to 
that shown in figure 6, a horsepower hoist or a hand windlass could 
be installed. In case feeding could not be done near the silo, only 
a short track would be required to carry the silage to a wagon. 

The kind of hoist and 
feeding equipment to be 
installed in connection 
with a pit silo should be 
determined largely by 
the amount of silage to 
be fed and the conditions 
which affect feeding. A 
farmer should install a 
hoist and equipment that 
conform to his particular 
needs and plans, keep- 
ing in mind the desira- 
bility of convenience, 
durability, and safety. 


eee : ae aie atin POISONOUS GASES IN 
1G. 5.—Another view o e silo an oisting appa- . 
ratus shown in figure 4. This illustrates the con- PIT SILOS. 

tinuous feed trough, the top edges being used as a 

track for the truck. The barrel of the windlass on Occasionally poison- 


which the hoisting rope is wound is shown at “A.” i 
ous gases are formed in 


pit silos, and because the only means of ventilation is at the top, they 
may accumulate to such an extent that it is dangerous to enter. This 
formation and accumulation of dangerous gases practically always 
takes place only when the silo is partially filled with fresh silage. So 
particular care should be taken before entering a silo under those con- 
ditions. If a lighted lantern is lowered into the silo and continues to 
burn, it is safe to enter. When danger is suspected, thoroughly 
agitate the air, as mentioned in connection with blasting. Some 
farmers keep a rabbit in their pit silo, and as long as the rabbit is 
alive it is safe to enter. While very little trouble has been experi- 
enced from this source, it is well always to be certain that poisonous 
gases are not present before entering the pit silo. 












PIT SILOS. 
POINTS TO BE EMPHASIZED. 


Locate the silo so that feeding the silage can be done conveniently. 

The silo must be in firm, well-drained soil, which should be free 
from sand strata and rocks. 

Make the pit the proper size and depth, according to the amount 
of silage to be fed. 

Make the bottom of the trench for the curbing or collar level, keep 
the inside of the trench smooth, and put in a substantial collar. 

Keep the wall of the pit smooth and plumb. 


sh 7 T\ Ri 


Fic. 6.—A large pit silo with the hoisting and feeding equipment used ip connection. 
The hand hoist is patented. The silage is carried along on the track over the feed 
troughs. Framework over the troughs is made for a shed. Feeding can be done easily 
and rapidly with this equipment. 


Make the mortar for the lining in the proportions indicated, first 
mixing well the sand and cement dry. Plaster this on to the damp- 
ened wall, as directed, and do not attempt to economize by making 
it less than 1 inch thick. Then keep the wall damp for several days. 

Leave the bottom of the pit bare. 

Remember that an efficient hoist greatly reduces the time and labor 
required to remove the silage. 

Do not fail to inclose the pit with a wall of some sort, so that there 
will be no danger of anything falling into the silo. 

Pit silos-are usually constructed with the idea of permanency, so 
it is in the interest of economy and safety to construct them well. 
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PUBLICATIONS. 


In connection with pit-silo construction the following bulletins 


are of value to farmers 


. They may be had upon request from the 


U. 8S. Department of Agriculture, Washington, D. C. 


, Farmers’ Bulletin 461 
Farmers’ Bulletin 481 
Farm. 
Farmers’ Bulletin 578 
Farmers’ Bulletin 589 
Farmers’ Bulletin 724 





. Uses of Concrete on the Farm. 
. Concrete Construction on the Live-Stock 


. Making and Feeding Silage. 


. Homemade Silos. 
. Feeding Grain Sorghums to Live Stock. 
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IT SILOS have been constructed in rapidly in- 
creasing numbers in the Southwest during the 
last few years. Their growing use has resulted from 
the unsatisfactory service given by silos of wood 
under the prevailing climatic conditions, together 
with the scarcity of materials necessary for con- 
structing masonry silos and the high cost involved in 
getting these materials on the ground. 


Pit silos can be constructed by farm labor at a 
comparatively small outlay of cash. If well made 
they are permanent and safe, and the cost of repair 
is practically negligible. These underground silos 
should be constructed only in soils that are firm and 
free from rocks, sand strata, and seeps, and where 
the water table is always below the bottom of the 
floor after they are dug. 


Directions are given in this bulletin for construct- 
ing pit silos, indicating the proper size and best loca- 


tion. The practices which have proved most satis- 
factory are described so that a pit silo may be made 
without mistakes which would cause undue waste of 
time and material. 


While the feeding of silage can usually be done 
more easily and more rapidly from the above-ground 
types of silos, the use of types of hoists described and 
illustrated herein has shown that this advantage is 
but a slight one. 

The construction of pit silos is recommended only 
where a combination of soil and climatic conditions 
exists such as is found in the Southwest. 

In the absence of these special conditions the ordi- 
nary types of silos, described in Farmers’ Bulletin 
855, “ Homemade Silos,” are recommended. 


Issued June, 1917; slightly revised, January, 1923 
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ADAPTATIONS AND ADVANTAGES OF PIT SILOS. 


Pit silos are becoming common in many sections of the South- 
west. Their popularity is due chiefly to the remoteness of many 
farms from railroad points, which in many cases would make the 
cost of a masonry silo prohibitive, and to the fact that silos of wood 
often weaken rapidly under the ‘peculiar climatic conditions pre- 
vailing in the Plains region and are destroyed by wind. The cost 
of constructing a pit silo is small’ compared with the expense of 
building a masonry silo, when large quantities of cement, sand, 
gravel, or tile, etc., must be bought and hauled long distances. 
In addition, some skilled labor usually must be employed in the 
building of a concrete or tile silo, whereas with a small outlay of 
cash, his own labor and that of ordinary farm hands, the farmer 
can construct a pit silo that will be a substantial asset to his farm. 

Simply digging a “ hole in the ground ” does not provide a durable 
or satisfactory pit silo. A little extra care and expense put into the 
construction will well repay the owner in greater safety, efficiency, 
and durability. Properly constructed pit silos should last indefi- 
nitely, and the upkeep is very small. They can not be blown down, 
and there is nothing about the silo itself to decay. They preserve 
silage fully as well as or better than above-ground types; a more 
uniform temperature throughout the year is maintained in them; 
and the silage is never frozen. 

Another distinct advantage of pit silos over other silos lies in the 
ease and low cost of filling them. Only power to cut the material is 


1 Revised by W. H. Black, Animal Husbandman, Animal Husbandry Division. Mr. 
Metcalfe resigned Dec. 4, 1919, and Mr. Scott resigned Jan. 31, 1915. 

Nore.—This bulletin is intended for distribution in sections where building materials 
are scarce and high priced, especially applying to the Southwest. 
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required, while with above-ground silos practically twice as much 
power must be used to cut the silage and elevate it to the top of the 
silo. Consequently, farmers having pit silos can more often afford 
to own their cutting outfits, and can fill their silos at the proper 
time without waiting to hire expensive outfits and extra men. The 
labor required to hoist out the silage is distributed throughout the 
feeding season, which comes during a period when other farm work 
is not pressing. 


LOCATION—CHARACTER OF SOIL REQUIRED. 


Inasmuch as it is impracticable and even dangerous to dig a pit 
' gilo in a great many soils, the farmer should know the character of 
his soil before attempting to construct a silo of this type. The soil 
must be well drained, so that water will not stand in the bottom of 
the silo, and of such a nature that it will not readily cave in. Soils 
which contain bowlders or rocks are hardly satisfactory for pit silos, 
as the walls of the silo can hardly escape being materially defaced 
and weakened when the rocks are removed. Any firm, well-drained, 
and comparatively dry soil, free from seeps, rocks, and sand strata 
should be satisfactory. Where pit silos have not~been tried, the 
farmer should study the soil and the depth of the water table by ob- 
serving any near-by well. If this is not possible, it would be advis- 
able to bore a 2-inch hole as deep as the silo is to be, and in this way 
to learn the character of the soil. The maximum height of any 
ground water which may appear at any time in this test well will 
indicate the lowest point to which a pit silo should be dug in that 
place. 

If possible the silo should be near the feed lot, to reduce the cost 
of feeding. If the feeding is to be done in a barn, a distance of 6 
feet at least should be left between the edge of the pit and the barn. 


SIZE OF SILO. 


The diameter of the silo will be determined by the amount of silage 
to be fed daily, while the depth will depend chiefly upon the length 
of the feeding season. Hence the farmer should know approxi- 
mately (1) the number of stock he intends to feed, (2) the approxi- 
mate amount of silage to be fed daily, and (3) the number of days 
silage is to be fed. With this information before him, the proper 
diameter and depth, respectively, can be decided upon by consulting 
Table 1, 
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TaBrE 1.—Capacity of round silos. 
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1 Data taken from Bulletin 189, Agricultural Experiment Station, Iowa State College, and based on the 
weighing of silage for five years in from three to five silos at the University of Nebraska Farm. Reported 
in Circular 1 of the University of Nebraska Agricultural Experiment Station. 

The diameter of the silo should be such that after the silage feeding 
has begun, at least 2 inches should be removed from the surface daily. 
If less than 2 inches of silage is removed daily, the exposed silage will 
probably spoil, especially during warm weather. Make an allowance 
of 4 to 6 feet for settling of the silage, but figure in the wall above 
ground in the total depth of the silo. A general rule which is fol- 
lowed in silo construction is that the depth of the silo should not be 
less than twice nor more than three times the diameter. However, 
pit silos are seldom deeper than 36 feet. 


METHOD OF CONSTRUCTION. 
THE CURB. 


When the location and size of the silo have been decided upon, 
mark off the trench for the curb with some such device as is shown 
in Figure 1, keeping the arm of the marker level. 

Dig a trench about 2 feet deep within these two outlined circles. 
This trench should be from 6 to 8 inches across at the top. The in- 
side wall should be kept perpendicular and smooth, and the bottom 
must be level. The concrete put into this trench forms the curbing ~ 
at the top of the silo. This curb of concrete will serve as a founda- 
tion upon which a light wall and a cover may be built. 

When the trench is dug, fill it with water to wet the ground thor- 
oughly, and let it soak into the soil. Then put in the concrete, which 
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is made of 1 part cement, 2 parts sand, 4 parts gravel or crushed 
rock, and the proper amount of water. To insure strength and dur- 
ability the concrete must be reinforced. An ideal construction results 
from embedding in the concrete three or four }-inch or 2-inch steel 
rods connected so as to form hoops, one of which should be near the 
bottom and the others placed approximately at equal distances apart 
as the concrete is put into the trench. Strong wire mesh securely 
connected at the ends may be used instead of steel rods. 

If a concrete wall is not to be constructed upon the curb, the lat- 
ter should be extended about 2 feet above the ground, so that the 
soil can be banked up around it. Forms must be used for building 
the curb, or a wall, above ground. Farmers’ Bulletins 1480, Small 
Concrete Construction on the Farm, and 855, Homemade Silos, give 


Fic. 1.—Marking off the trench for the curb. Where the ground on which the silo is to 
be located is not level, the markers can be lengthened by holding a longer board against 
either marker, as indicated in the figure, moving it up or down to keep it touching the 
ground, but care must be taken that the scantling is held level. 


valuable information and detailed instructions concerning the mix- 
ing and handling of concrete, reinforcing concrete, the construction 
of forms for walls, etc. They may be obtained free from the U. S. 
Department of Agriculture, Washington, D. C., and should be con- 
sulted in connection with the concrete work involved in building a 
pit silo, especially by those who are not thoroughly familiar with 
making and handling concrete. 


EXCAVATING THE SOIL. 


After the concrete composing the curb has set well—or in about 3 
days—the digging of the pit may be begun. Remove the soil, dig- 
ging straight down from the inside of the curb. Be sure to keep 
the wall perpendicular and smooth. If the wall slopes outward, 
* the silage will settle away, leaving an air space, and some silage will 
be spoiled. Should the wall slope inward, it will prevent proper 
settling of ‘the silage. 

Several devices have been used in helping to keep the wall straight 
and smooth. A simple plumb line is most often used, and a straight- 
edge made from a 1 by 4 inch piece, used in connection with an 
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ordinary carpenter’s level, assists in. keeping the wall both plumb: 
and smooth. Figure 2 illustrates a device which has been used in 
the Southwest. 

The stakes next to the curb and the blocks nailed on the lower 
surface of the 2 by 6 inch piece are put in place before the digging 
of the pit is started. The hole in the 2 by 6 inch piece through which 
the pipe passes is bored directly over the center of the silo. After 


| loacene Lever 


Fig, 2.—Vertical section of a partially constructed pit silo, showing a device for making 
the wall perpendicular and smooth. (Adapted from Circular No. 6 of the Extension 
Service of the University of Arizona College of Agriculture.) 


each section of the pit is dug, the 2 by 6 inch piece is put in place, 
and a plumb line is dropped through the hole to locate the exact 
center in the bottom. Then the foot block is staked in place and the 
pipe lowered through the 2 by 6 piece, the guide, and into the hole 
in the foot block. The guide is then revolved, and the knife shaves 
the wall smooth, or indicates irregularities in the wall. When the 
wall has been smoothed to the approximate level of the foot block, 
the apparatus is removed, this section of the wall plastered, and dig- 
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ging then begun for the next section. This is repeated for each sec- 
tion of 5 or 6 feet excavated. 

In soils which are not too sticky when wet, digging will be made 
easier if water enough is run in at night to soak up the ground in the 
bottom. When rocks are encountered they should be removed with- 
out blasting, if possible. Careless blasting is likely to cause undue 
injury to the wall. In case blasting is done, no one should enter 
the pit after the blast until the air and poisonous gases have been 
replaced by fresh air. A limb of a tree, or a blanket, or the bucket 
used to lift out the soil may be used to agitate the air for a few 
minutes to remove the gases. 

When the removal of rocks destroys the smooth surface of the wall, 
the defacements should be repaired by the use of metal lath or similar 
material. The metal lath or mesh should cover the damaged area and 
extend well out over the solid wall, and be fastened very securely 
with long iron pins, so that it is flush with the surrounding wall. 
Large holes in the wall may be partly filled with concrete before be- 
ing covered with the lath. Adobe mud, where available, is often 
used for this purpose. 

If a carrier and track is to convey the silage away from the silo, 
it should be erected before the pit is dug, so that it can be used to 
remove and carry away the soil when digging the pit. The hoisting 
apparatus can be set up and used to lift out the soil while the pit is 
being dug, but it will pay to use a horse or team to lift it. The soil 
may be utilized in filling in around the silo to make an elevated and 
well-drained feed yard, and it is important that a foot or so of dirt 
be banked up against the curbing to prevent water from draining 
into the silo. 

LINING THE PIT. 

When 5 or 6 feet have been excavated, the wall should be plastered 
about 1 inch thick with a mortar made of 1 part cement and 2 
or 24 parts of clean, sharp sand. Two coats will be required to do 
this, and at least two hours should elapse between the application 
of the first and second coats; but the second coat should be applied 
before the first has become completely dry. A lining 1 inch thick is 
usually sufficient, but in soils which are not firm a 14-inch wall would 
be safer. 

‘ Before applying the lining the wall should be dampened, in order 
to prevent the dry soil from absorbing the moisture too rapidly from 
the mortar. Before the plaster is sct, apply one or two coats of a 
wash of pure cement and water, mixed to a creamy consistency. 
This may be done with a whitewash brush. The application of this 
last coat assists in making the wall stronger, smoother, air-tight, and 
almost waterproof. Keep the plastered wall damp for several days, 
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as this will help the plaster to harden properly and a stronger wall 
will result. 

It will be found desirable to leave bare an inch or so of the earth 
wall immediately below the curb until the silo is completely dug. 
This will allow the curb to settle without “buckling” or cracking 
the lining below. 

After the first section of 5 or 6 feet has been lined with the mortar 
and cement wash, digging may be resumed, and the work carried 
on in this way until the desired depth is reached. By completing 
the silo by sections in this manner the danger of caving in and the 
necessity of building scaffolding for the application of the lining are 
eliminated. Do not put mortar over the bottom. It should be left 
bare. 

COMPLETING THE SILO. 


A wall about 4 feet high is now built on the concrete curb. This 
may be of concrete, lumber, concrete blocks, hollow tile blocks, or 
brick. Woven-wire fencing has been used for this purpose; it is 
much better than nothing at all, as it will prevent persons or live- 
stock from falling in, and when the silo is filled this wire wall can 
be filled also, so that when the silage settles, the pit will be nearly 
full. 

Forms are necessary for building a concrete wall, which should be 
about 4 inches thick and reinforced with heavy woven-wire fencing. 
It will be rigcessary: to erect seaffolding across the top of the pit from 
which the inner forms can be suspended in place. Consult Farmers’ 
Bulletin 855 for ‘directions for building forms and making concrete 
walls. A wall. ppproximately 4 feet high is desirable, as it adds 
that much depth to the silo.and affords protection against falling in. 

An inexpgnsiye coverifig of some sort:should be placed over the 
silo. A simplesboard roof is sufficient. It is best to leave a space of 
about 2 feet or more at the top of the wall to allow a free circulation 
of air around the top of the silo, which makes less probable the 
accumulation of poisonous gases. 

Where a man furnishes all his own labor, obtains sand and gravel 
at a small cost, and installs a homemade hoisting apparatus, a silo of 
considerable capacity may be constructed for a comparatively small 
cash outlay, as the cement is the chief item of cash expenditure. 


HOISTING DEVICES AND FEEDING EQUIPMENT. 


The problem of hoisting and feeding silage from pit silos is not so 
formidable as it appears to many on first thought. This is evident to 
one observing the ease and rapidity with which feeding is done by 
farmers who have pit silos, Practically all the devices now in use 
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are homemade affairs, which are inexpensive. A few of the most 
successful of these are illustrated and briefly described herewith. 
Figure 3 illustrates one of the most simple types in use. This 
device consists of a swinging crane, a windlass, pulleys and rope, 
and a box of some sort for the silage. A strong 4 by 6 inch piece 
may be used for the upright or mast, 2 by 6 or 2 by 8 inch pieces for 
the arm, and a 4 by 4 inch piece for the boom. Only sound timbers 
should be used. The windlass and the plates of iron on which the 


Fic. 3.—A simple type of hand hoist used in connection with a pit silo. 


crane turns can be purchased at small cost. The upright should be 
braced from the top with heavy guy wires securely anchored. If 
desired, the windlass may be replaced by a pulley, and a horse or 
a team used to lift the silage. This is the common practice where 
large numbers of cattle are fed. The silage box after being filled 
and hoisted can be swung over a wagon or attached to a trolley on an 
overhead track, or placed upon a truck, as is shown in Figures 5 and 
6. Such a hoisting device may be placed so that it can be used.to 
empty two or even three silos. Whatever kind of carrier for:the 
silage is built or purchased, it should have a trip bottom, end, or 
side, so that it may be unloaded easily. 
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The illustration on the title page of this bulletin shows one way 
in which a regular hay carrier and outfit is used to feed silage from 
a pit silo. The track extends into the barn above or in front of the 
feed troughs. With the equipment shown here a horse is used to 
hoist the silage. However, it is possible to install a windlass for 
lifting the silage, and to use with this a simple trolley to which the 
silage carrier can be transferred after being filled and raised. 

A type of hand hoist. used in connection with a continuous feed 
trough is illustrated in Figures 4 and 5. Over the wheel shown at 
“q” in Figure 4 runs an endless rope or chain by which the windlass 


Fic. 4.—A well-inclosed pit silo, showing a combination hand hoist and hay carrier used 
to lift the silage. An endless rope or chain runs on the wheel “a” by which the wind- 
lass is operated. The silage box “b” is transferred to the truck and carried out along 
the continuous feed trough. 


is operated. The drum or barrel on which the rope is wound when 
lifting the silage is shown at “a” in Figure 5. In place of an over- 
head track and carrier, a truck is used to convey the silage out along 
the feed trough. The truck runs on the top edges of the 2-inch 
pieces that form the sides of the continuous-trough arrangement 
shown in the figures. An overhead track and trolley could be used. 

Figure 6 shows a large pit silo with a patented hoisting device, 
several of which are in use in the Texas Panhandle. With this hoist 
the feeder can lift himself and the silage out by the endless rope or 
chain which runs over the large wheel shown in the illustration. 
The silage carrier is transferred to the hooks on the trolley and run 
out over the feed trough. 

With the framework over the silo constructed somewhat similar to 
that shown in Figure 6, a horsepower hoist or a hand windlass could 
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be installed. In case feeding could not be done near the silo, only 
2 short track would be required to carry the silage to a wagon. 

The kind of hoist and feeding equipment to be installed in connec- 
tion with a pit silo should be determined largely by the amount of 
silage to be fed and the conditions which affect feeding. A farmer 
should install a hoist and equipment that conform to his particular 
needs and plans, keeping in mind the desirability of convenience, 
durability, and safety. 


F1G. 6.—Another view of the silo and ‘hoisting apparatus shown in Figure 4. This illus- 
trates the continuous feed trough, the top edges being used as a track for the truck. 
The barre! of the windlass on which the hoisting rope is wound is shown at “a.” 


POISONOUS GASES IN PIT SILOS. 


Occasionally poisonous gases are formed in pit silos, and because 
the only means of ventilation is at the top, they may accumulate to 
such an extent that it is dangerous to enter. This formation and 
accumulation of dangerous gases practically always takes place only 
when the silo is partially filled with fresh silage. So particular 
care should be taken before entering a silo under those conditions. 
If a lighted lantern is lowered into the silo and continues to burn, it is 
safe to enter. When danger is suspected, thoroughly agitate the air, 
as mentioned in connection with blasting. While very little trouble 
has been experienced from this source, it is well always to be certain 
that poisonous gases are not present before entering the silo. 
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POINTS TO BE EMPHASIZED. 


Locate the silo so that feeding the silage can be done conveniently. 

The silo must be in firm, well-drained soil, which should be free 
from sand strata and rocks. 

Make the pit the proper size and depth, according to the amount 
of silage to be fed. 

Make the bottom of the trench for the curbing or collar level, keep 
the inside of the trench smooth, and put in a substantial collar. 

Keep the wall of the pit smooth and plumb. 


(B7 a. al 
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Fig. 6.—A large pit silo with the hoisting and feeding equipment used in connection. 
The hand hoist is patented. The silage is carried along on the track over the feed 
troughs. Feeding can be done easily and rapidly with this equipment. 


Make the mortar for the lining in the proportions indicated, first 
mixing well the sand and cement dry. Plaster this on to the damp- 
ened wall, as directed, and do not attempt to economize by making 
it less than 1 inch thick. Then keep the wall damp for several days. 

Leave the bottom of the pit bare. 

Remember that an efficient hoist greatly reduces the time and labor 
required to remove the silage. 

Do not fail to inclose the pit with a wall of some sort, so that there 
will be no danger of anything falling into the silo. 

Pit silos are usually constructed with the idea of permanency, so 
it is in the interest of economy and safety to construct them well. 
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IT SILOS have been constructed in consider- 

able numbers in the Southwest during the 
last few years. Their growing use has resulted from 
the unsatisfactory service given by silos of wood 
under the prevailing climatic conditions, together 
with the scarcity of materials necessary for con- 
structing masonry silos and the high cost involved in 
getting these materials on the ground. 


Pit silos can be constructed by farm labor at a 
comparatively small outlay of cash. If well made 
they are permanent and safe, and the cost of repair 
is practically negligible. These underground silos 
should be constructed only in soils that are firm and 
free from rocks, sand strata, and seeps, and where 
the water table is always below the bottom of the 
floor after they are dug. 


Directions are given in this bulletin for construct- 
ing pit silos, indicating the proper size and best loca- 
tion. The practices which have proved most satis- 
factory are described so that a pit silo may be made 
without mistakes which would cause undue waste of 
time and material. 


While the feeding of silage can usually be done 
more easily and more rapidly from the above-ground 
types of silos, the use of types of hoists described and 
illustrated herein has shown that this advantage is 
but a slight one. 


The construction of pit silos is recommended only 
where a combination of soil and climatic conditions 
exists, such as is found in the Southwest. 


In the absence of these special conditions the ordi- 
nary types of silos, described in Farmers’ Bulletin 
855, Homemade Silos, are recommended. 


Issued June, 1917; revised January, 1930 
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ADAPTATIONS AND ADVANTAGES OF PIT SILOS 


IT SILOS are becoming common ip many sections of the South- 
west. Their popularity is due chiefly to the remoteness of many 
farms from railroad points, which in many cases would make the 
cost of a masonry silo prohibitive, and to the fact that silos of wood 
often weaken rapidly under the peculiar climatic conditions pre- 
vailing in the Plains region and are destroyed by wind. The cost 
of constructing a pit silo is small compared with the expense of 
building a masonry silo, when large quantities of cement, sand, 
gravel, or tile, etc., must be bought and hauled long distances. 
In addition, some skilled labor usually must be employed in the 
building of a concrete or tile silo, whereas with a small outlay of 
cash, his own labor and that of ordinary farm hands, the farmer 
can construct a pit silo that will be a substantial asset to his farm. 
Simply digging a “ hole in the ground ” does not provide a durable 
or satisfactory pit silo, A little extra care and expense put into the 
construction will well repay the owner in greater safety, efficiency, 
and durability. Properly constructed pit silos should last indefi- 
nitely, and the upkeep is very small. they can not be blown down, 
and there is nothing about the silo itself to decay. They preserve 
silage fully as well as or better than above-ground types; a more 
uniform temperature throughout the year is maintained in them; 
and the silage is never frozen. 

Another distinct advantage of pit silos over other silos lies in the 
ease and low cost of filling them. Only power to cut the material is 
required, while with above-ground silos practically twice as much 
power must be used to cut the silage and elevate it to the top of the 
silo. Consequently, farmers having pit silos can more often afford 
to own their cutting outfits, and can fill their silos at the proper 
time without waiting to hire expensive outfits and extra men. The 


1 Revised by W. H. Black, senior animal husbandman, Animal Husbandry Division. Mr. 
Metcalfe resigned Dec. 4, 1919, and Mr. Scott resigned Jan. 31, 1915. 


Notr.—This bulletin is intended for distribution in sections where building materials 
are scarce and high priced, especialiy applying to the Southwest. 
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labor required to hoist out the silage is distributed throughout the 
feeding season, which comes during a period when other farm work 


is not pressing. 
LOCATION—CHARACTER OF SOIL REQUIRED 


Inasmuch as it is impracticable and even dangerous to dig a pit 
silo in a great many soils, the farmer should know the character of 
his soil before attempting to construct a silo of this type. The soil 
must be well drained, so that water will not stand in the bottom of 
the silo, aid must be of such a nature that it will not readily cave in. 
Soils which contain bowlders or rocks are hardly satisfactory for pit 
silos, as the walls of the silo can hardly escape being materially defaced 
and weakened when the rocks are removed. Any firm, well-drained, 
and comparatively dry soil, free from seeps, rocks, and sand strata 
should be satisfactory. Where pit silos have not been tried, the 
farmer should study the soil and the depth of the water table by ob- 
serving any near-by well. If this is not possible, it would be advis- 
able to bore a 2-inch hole as deep as the silo is to be, and in this way 
to learn the character of the soil. The maximum height of any 
ground water which may appear at any time in this test well will 
indicate the lowest point to Which a pit silo should be dug in that 
place. 

If possible the silo should be near the feed lot, to reduce the cost 
of feeding. If the feeding is to be done in a barn, a distance of 6 
feet at least should be left between the edge of the pit and the barn. 


SIZE OF SILO 


The diameter of the silo will be determined by the amount of silage 
to be fed daily, while the depth will depend chiefly on the length 
of the feeding season. Hence the farmer should know approxi- 
mately (1) the number of stock he intends to feed, (2) the approxi- 
mate amount of silage to be fed daily, and (3) the number of days 
silage is to be fed. With this information before him, the proper 
ws and depth, respectively, can be decided on by consulting 
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1 Data taken from Bulletin 189, Agricultural Experiment Station, Iowa State College, and b on the 
wei of silage for five years in from three to five silos at the University of Nebraska Farm. ported 
in Circular 1 of the University of Nebraska Agricultural Experiment Station, 





PIT SILOS 3 


The diameter of the silo should be such that after the silage feeding 
has begun, at least 2 inches should be removed from the surface daily. 
If less than 2 inches of silage is removed daily, the exposed silage will 
probably spoil, especially during warm weather. Make an allowance 
of from 4 to 6 feet for settling of the silage, but figure in the wall 
above ground in the total depth of the silo. A general rule which is 
followed in silo construction is that the depth of the silo should not be 
less than twice nor more than three times the diameter. However, 
pit silos are seldom deeper than 36 feet. 


METHOD OF CONSTRUCTION 


THE CURB 


When the location and size of the silo have been decided on, 
mark off the trench for the curb with some such device as is shown 
in Figure 1, keeping the arm of the marker level. 

Within these two outlined circles dig a trench about 2 feet deep 
and from 6 to 8 inches across the top. The inside wall should be kept 
perpendicular and smooth, and the bottom must be level. The con- 
crete put into the trench forms the curbing at the top of the silo, 


FigurE 1.—Marking off the trench for the curb. Where the ground on which the silo 
is to be located is not level, the markers can be lengthened by holding a longer 
board against either marker, as indicated in the figure, moving it up or down to keep 
it touching the ground, but the scantling must be held level 


and the curb of concrete will serve as a foundation on which a light 
wall and a cover may be built. 

When the trench is dug, fill it with water to wet the ground thor- 
oughly, and let it soak into the soil. Then put in the concrete, which 
is made of 1 part cement, 2 parts sand, 4 parts gravel or crushed 
rock, and the proper amount of water. To insure strength and dur- 
ability the concrete must be reinforced. An ideal construction results 
from embedding in the concrete three or four 14-inch or 34-inch steel 
rods connected so as to form hoops, one of which should be near the 
bottom and the other placed approximately at equal distances apart 
as the concrete is put into the trench. Strong wire mesh securely 
connected at the ends may be used instead of steel rods. 

If a concrete wall is not to be constructed upon the curb, the lat- 
ter should be extended about 2 feet above the ground, so that the 
soil can be banked up around it. Forms must be used for building 
the curb, or a wall, above ground. Farmers’ Bulletins 1480, Small 
Concrete Construction on the Farm, and 855, Homemade Silos, give 
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valuable information and detailed instructions concerning the mix- 
ing and handling of concrete, reinforcing concrete, the construction 
of forms for walls, etc. They may be obtained free from the United 
States Department of Agriculture, Washington, D. C., and should be 
consulted in connection with the concrete work involved in building a 
pit silo, especially by those who are not thoroughly familiar with 
making and handling concrete. 


FicurE 2.—Vertical section of a partially constructed pit silo, showin 
a device for making the wall perpendicular and smooth. (Adapte 
from Circular No. 6 of the Extension Service of the University of 
Arizona College of Agriculture) 


EXCAVATING THE SOIL 


After the concrete composing the curb has set well—or in about 
three days—the digging of the pit may be begun. Remove the soil, 
digging straight down from the inside of the curb. Be sure to keep 
the wall poteemerees and smooth. If the wall slopes outward, the 


silage will settle away, leaving an air space, and some silage .will be 
spoiled. Should the wall slope inward, it will prevent proper 
settling of the silage. 


. 
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Several devices have been used in helping to keep the wall straight 
and smooth. A simple plumb line is most often used, and a straight- 
edge made from a 1 by 4 inch piece, used in connection with an 
ordinary carpenter’s level, assists in keeping the wall both plumb 
and smooth. Figure 2 illustrates a device which has been used in 
the Southwest. 

The stakes next to the curb and the blocks nailed on the lower 
surface of the 2 by 6 inch piece are put in place before the digging 
of the pit is started. The hole in the 2 by 6 inch piece through which 
the pipe passes is bored directly over the center of the silo. After 
each section of the pit is dug, the 2 by 6 inch piece is put in place, 
and a plumb line is dropped through the hole to locate the exact 
center in the bottom. Then the foot block is staked in place and the 
pipe lowered through the 2 by 6 piece, the guide, and into the hole 
in the foot block. The guide is then revolved, and the knife shaves 
the wall smooth, or indicates irregularities in the wall. When the 
wall has been smoothed to the approximate level of the foot block, 
the apparatus is removed, this section of the wall plastered, and dig- 
ging is then begun for the next section. This is repeated for each 
section of 5 or 6 feet excavated. 

In soils which are not too sticky when wet, digging will be made 
easier if water enough is run in at night to soak up the ground in the 
bottom. When rocks are encountered they should be removed with- 
out blasting, if possible. Careless blasting is likely to cause undue 
injury to the wall. In case blasting is done, no one should enter 
the pit after the blast until the air and poisonous gases have been 
replaced by fresh air. A limb of a tree, or a blanket, or the bucket 
used to lift out the soil may be used to agitate the air for a few 
minutes to remove the gases. 

When the removal of rocks destroys the smooth surface of the wall, 
the defacements should be repaired by the use of metal lath or similar 
material. The metal lath or mesh should cover the damaged area and 
extend well out over the solid wall, and be fastened very securely 
with long, iron pins, so that it is flush with the surrounding wall. 
Large holes in the wall may be partly filled with concrete before be- 
ing covered with the lath. Adobe mud, where available, is often 
used for this purpose. 

If a carrier and track is to convey the silage away from the silo, 
it should be erected before the pit is dug, so that it can be used to 
remove and carry the soil away when digging the pit. The hoisting 
apparatus can be set up and used to lift out the soil while the pit is 
being dug, but it will pay to use a horse or team to lift it. The soil 
may be utilized in filling in around the silo to make an elevated and 
well-drained feed yard, and it is important that a foot or so of dirt 
be banked up against the curbing to prevent water from draining 
into the silo. 

LINING THE PIT 


When 5 or 6 feet have been excavated, the wall should be plastered 
about 1 inch thick with a mortar made of 1 part cement and 2 
or 21% parts of clean, sharp sand. Two coats will be required to do 
this, and at least two hours should elapse between the application 
of the first and second coats, but the second coat should be applied 
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before the first has become completely dry. A lining 1 inch thick is 
usually sufficient, but in soils which are not firm a 114-inch wall 
would be safer. 

Before applying the lining the wall should be dampened, in order 
to prevent the dry soil from absorbing the moisture too rapidly from 
the mortar. Before the plaster is set, apply one or two coats of a 
wash of pure cement and water, mixed to a creamy consistency. 
This may be done with a whitewash brush. The application of this 
last coat assists in making the wall stronger, smoother, air-tight, and 
almost waterproof. Keep the plastered wall damp for several days, 
as this will help the plaster to harden properly and make the wall 
stronger. 

It will be found desirable to leave bare an inch or so of the earth 
wall immediately below the curb until the silo is completely dug. 
This will allow the curb to settle without “buckling” or cracking 
the lining below. 

After the first section of 5 or 6 feet has been lined with the mortar 
and cement wash, digging may be resumed, and the work carried 
on in this way until the desired depth is reached. By completing 
the silo by sections in this manner the danger of caving in and the 
necessity of building scaffolding for the application of the lining are 
eliminated, Do not put mortar over the bottom, which should be left 


bare. 
COMPLETING THE SILO 


A wall about 4 feet high is now built on the concrete curb, This 
may be of concrete, lumber, concrete blocks, hollow-tile blocks, or 
brick. Woven-wire fencing has been used for this purpose; it is 
much better than nothing at all, as it will prevent persons or live- 
stock from falling in, and when the silo is filled this wire wall can 
be filled also, so that when the silage settles, the pit will be nearly 
full. 

Forms are necessary for building a concrete wall, which should 
be about 4 inches thick and reinforced with heavy woven-wire 
fencing. It will be necessary to erect scaffolding across the top of 
the pit from which the inner forms can be suspended in place. Con- 
sult Farmers’ Bulletin 855 for directions for building forms and 
making concrete walls. A wall approximately 4 feet high is de- 
sirable, as it adds that much depth to the silo and affords protection 
against anything falling in. 

An inexpensive covering of some sort should be placed over the 
silo, A simple board roof is sufficient. It is best to leave a space of 
about 2 feet or more at the top of the wall to allow a free circulation 
of air around the top of the silo, which makes less probable the 
accumulation of poisonous gases. 

Where a man furnishes all his own labor, obtains sand and gravel 
at a small cost, and installs a homemade hoisting apparatus, a silo of 
considerable capacity may be constructed for a comparatively small 
cash outlay, as the cement is the chief item of cash expenditure. 


' HOISTING DEVICES AND FEEDING EQUIPMENT 


The problem of hoisting and feeding silage from pit silos is not so 
formidable as it appears to many on first thought. This is evident to 
one observing the ease and rapidity with which feeding is done by 
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farmers who have pit silos. Practically all the devices now in use 
are homemade affairs, which are inexpensive. One of the most suc- 
cessful and simple types in use is illustrated in Figure 3 and briefly 
described herewith. The device consists of a swinging crane, 
pulleys, rope, and a box of some sort for the silage. A 4 by 6 inch 
piece may be used for the upright or mast, 2 by 6 or 2 by 8 inch 
pieces for the arm, and a 4 by 4 inch piece for the boom. Only 
sound timbers should be used. The upright should be braced from 
the top with heavy guy wires securely anchored. A horse is used 
to lift the silage. The silage box after being filled and hoisted can 
be swung over a wagon or attached to a trolley on an overhead 
track, or placed upon a truck, as is shown in Figure 4. Such a 
hoisting device may be placed so that it can be used to empty two 
or even three silos. Whatever kind of carrier for the silage is built 


sone” 


Ficuap 3.+-The silage can be removed quickly and‘easily by the use of a horse 


or purchased, it should have a trip bottom, end, or side, so that it 
may be unloaded easily. 

The illustration on the title page of this bulletin shows one way 
in which a regular hay carrier and outfit is used to lift and feed silage 
from a pit silo. The track extends into the barn above or in front of 
the feed troughs. With the equipment shown here a horse is used to 
hoist the silage. However, it is possible to install a windlass for the 
purpose, and to use with this a simple trolley to which the silage 
carrier can be transferred after being filled and raised. 

The kind of hoist and feeding equipment to be installed in connec- 
tion with a pit silo should be determined largely by the amount of 
silage to be fed and the conditions which affect feeding. A farmer 
should install a hoist and equipment that conform to his particular 
needs and plans, keeping in mind the desirability of convenience, 
durability, and safety. 


POISONOUS GASES IN PIT SILOS 


Occasionally poisonous gases are formed in pit silos, and because 
the only means of ventilation is at the top, they may accumulate to 
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such an extent that it is dangerous to enter. This formation and 
accumulation of dangerous gases practically always takes place only 
when the silo is partially filled with fresh silage; consequently, par- 
ticular care should be taken before entering a silo under those condi- 
tions. If a lighted lantern is lowered into the silo and continues to 
burn, it is safe to enter. When danger is suspected, thoroughly agi- 
tate the air, as mentioned in connection with blasting. While very 
little trouble has been experienced from this source, it is well always 
= ov habe that poisonous gases are not present before entering 
the silo. 


.Figure 4.—The crane can be swung over the wagon by means of a small rope 


POINTS TO BE EMPHASIZED 


Locate the silo so that feeding the silage can be done conveniently. 

The silo must be in firm, well-drained soil, which should be free 
from sand strata and rocks. 

Make the pit the proper size and depth, according to the amount 
of silage to be fed. . 

Make the bottom of the trench for the curbing or collar level, keep 
the inside of the trench smooth, and put in a substantial collar. 

Keep the wall of the pit smooth and plumb. 

Make the mortar for the lining in the proportions indicated, first 
mixing well the sand and cement dry. Plaster this on to the damp- 
ened wall, as directed, and do not attempt to economize by making 
it less than 1 inch thick. Then keep the wall damp for several days. 

Leave the bottom of the pit bare. 

Remember that an efficient hoist greatly reduces the time and labor 
required to remove the silage. 

0 not fail to inclose the pit with a wall of some sort, so that there 
will be no danger of anything falling into the silo. 

Pit silos are usually constructed with the idea of permanency, so 
that it is in the interest of economy and safety to construct them well. 


U, S. GOVERNMENT PRINTING OFFICE: 1930 





INDEX. 


Farmers’ 
Bulletin No. Page. 
Abattoir, municipal, aid in local marketing of live stock 809 12-13 
Abortion, mare, causes and prevention 803 
Alfalfa, composition and digestibility, comparison with other crops. 820 
Alkali, irrigated lands reclamation by drainage 805 
Allograpta obliqua, aid in aphid control : 804 
Anthracnose, watermelon, description, cause, and control 821 
Antimony sulphid, use against tobacco budworm, efficiency 819 
Aphids— 
control measures 804 


eggs, destruction by pruning, Sein sides dsnareZSE 804 
804 


804 


injuries and control, summary 804 
species, development, description, injuries, etc 804 
spraying for control on various fruits, times, and methods 804 
A phis— 
avenae. See Oats aphis. 
bakeri. See Clover aphis. 
cardui, description, history, and injury to plums 
cerasifoliae, description and habits : 
crataegifoliae. See Thorn-leaf aphis. 
houghtonensie, injury to gooseberries, description 
malifoliae. See Rosy a site. 
neomerianus, injury to Gateonie in New Mexico...........0202. 
persicae- niger, mang. mgs habits, and history 
pomi. See Green apple aphis. 
ribis, currant aphis, distribution and description................ 804 
rumicis. See Dock aphis. 
sanborni, injury to gooseberries, description 804 
setariae. See Rusty plum aphis. 
varians, injury to currants, description 804 
Apple aphids, species, description, injuries, and spraying. 804 
ARNOLD, J. H., bulletin on “How live stock is handled in the blue- 
grass region of Kentucky.”’ 812 
Arsenicals, ineffectiveness against aphids 804 
Asparagus bed, starting in small a BE ee etd mrss Leis ets 818 
ATWATER, HeELen W., and Carouie L. Hunt, bulletin on ‘‘How 
to select foods’’— 
. ‘What the body needs” 808 
II. ‘‘Cereal foods” 817 
III. ‘‘Foods rich in protein” 824 
Auger, soil, for boring test pits in irrigated lands 805 


Baker, A. C., and A. L. QuaInTANCcE, bulletin on ‘ Aphids — 
ous to orchard fruits, currant, gooseberry, and grape’ Be wuictit 804 1-42 


Barn, combination, horse, cattle, and sheep, drawings and cost. 810 ine 
13, 


Barns, sheep, plans, drawings, and cost 810 44537 


Baths, preparations for use against mites and lice 801 25-26 
Beans— 
cultural suggestions for vegetable gardens 818 37-39 
rotein content 824 4 
Beef 
baby— 
production 811 
raising, advantages, and when not advisable 811 
cattle, classification at county fairs. ~ 822 
vearling, advantages 811 


96336—19 





FARMERS’ BULLETINS NOS. 801-825. 


Farmers’ 
Bulletin No. Page. 
Beekeeping, advantage of sweet clover 820 32 
we ladybird, aid in aphid destruction and control..........-... 804 34 
eets— 
growing in vegetable garden, cultural suggestions............... 818 
harvesting and storing for sirup making 823 
sirup, making on farm 823 
sugar— 
growing, for sirup, cultural directions 823 
irrigation directions 823 
sirup making, directions 823 
storing for sirup making 823 
Bermuda grass— 
analysis and digestibility, comparison with timothy and Ken- 
tucky bluegrass 814 
description, history, climatic, and soil adaptations, and distri- 
bution 814 
eradication methods 814 
growing and use : 814 
variant names } 814 
varieties, description, and value comparisons 814 
Berries, growing in small home garden ; : 818 
Biscuits, recipe 817 
Bisuorp, F. (., and H. P. Woop, bulletin on ‘‘Mites and lice on 


poultry ” 801 


Black cherry aphis, description and history 804 
Black medic, value with Bermuda grass pasture 814 
Bloat, cattle, treatment 820 
Blossom-end rot. See Rot. 


Bluegrass— : ees bi : ‘ 
Kentucky, analysis and digestibility, comparison with Bermuda 


grass and timothy 


region— 
adaptability to live-stock industry 
farm conditions, topography, soil, etc 


Body louse, poultry, description and control 


Bonds, drainage, issues and proceeds........,..--..-----+-+-+++---:- 
Bordeaux mixture— 

homemade, formula and directions.................-..-.------ 

use in control of vegetable diseases...............-.-...-.---- 
OOM ENON, WACIOS 5.005 8 ids ee eee wots 6S asdeeeuns 
Bread— 

food value, cooking directions and recipes 

good, qualities 

making— 

OUR BANE POCTION, 5255 5506 '¢ as es See be ss SY eteenvacbone 


nutritive value, place in diet, etc 

protein content 

a SE A a OSE bg gee gre Se ESR Ais LSP Dues se aera 

NPNIIER, TTMTUPO TRON, OCR BOR. 226, 5 oiled bieid soe ie wnt sees Uda sass 
WR A POCO fais «oie acpi = bipige st bain hve ie Sis wisi pro eyye siete rs 


Breakfast cereals, kinds, value, and preparation 


Breeding herd, baby beef, management, and feeding 
Breeding, horse, suggestions for farmers......-..-...--+.-.-+-+---- 
Breeds, cattle, for baby beef production, and type of cows, etc 
Brussels sprouts, growing for small gardens, cultural hints 
Buckeye chicken, description 
Budworm, tobacco— 
and its control in the southern tobacco districts 
description, distribution, and injurious habits 
Buildings, sheep, plans, requirements, etc 
Bulkhead, outlet of drainage system, description 





Farmers’ 

Bull— Bulletin No. Page. 
Gimtingetiont, FGI, C66... nonin cc esn esses sqcescengeccsss 811 
selection for baby-beef production 811 

Bur clover— 
aphis, injuries to apple blossoms 804 
value with Bermuda grass pasture 814 

Butter, tainting from sweet clover, prevention 820 


Cabbage, growing for small gardens, cultural hints 818 
Cake, sponge, recipe 824 
Calves— 
a castration, and vaccination 
fall— 
SOMRREINNN SS 3 oe Eo et in oS gies ss ao lac Rronete,< 
and spring production, herd management, calendar. . . .... 
fall-born, management for baby beef, calendar 


feeding for baby beef, different systems....................... 


selection for baby-beef production 
oring-born, management for baby beef, calendar 
Cs iiale, weirs, advantages and objections of use. 
Capriola dactylon. See Bermuda grass. 
Carbolic-acid-gasoline mixture, use in lice control on fowls... ..... 
Carrots, growing, early and for winter use 
Castration, calves 
Cattle— 
MPC ML RPO CIONE ro ois case ops ione epcik bree oes eSere <6 
beef, blue-grass region, buying and management 
ape OH er CEMNOCOL 2 oo, 35... sec SiR CIA GEM ios ohide SG hen 
bloated, treatment 
classification at county fairs 
dips, arsenical, use in control of chicken mites, method and 
warning 
equipment for farm. ... 
feeding for market, estimation of profits.................-.---- 
marketing, methods in South Carolina. ....................-- 
number to acre on bluegrass farms 
pasturing on sweet clover, management 
Cereal foods— 
economies, waste prevention 
place in diet. . 
Cereals, prepared, nature, comparisons, etc............-.---------- 
Chard, Swiss, growing for greens, cultural notes..............--.-.-- 
Cheese— 


protein conan 
Cherry aphids, distribution, habits, and history... bit dada 
Chicken houses, mite- infested, treatment, sprays, ‘dips, ete. 
Chickens— 
American class of standard varieties 
breeds and varieties, American, descriptions, mating, etc 


mites and lice, occurrence and control 


Plymouth Rock. See Plymouth Rock. 
Rhode Island Red. See Rhode Island Red. 
varieties, standard 1, the American class 
Wyandotte. See Wyandotte chickens. 
Chiggers— 
chicken pests, description, other names, and control treatment. 
occurrence on poultry, control 
Chowder, salt codfish 
Classifications, live-stock exhibits at county fairs 











4 


Clover— 


FARMERS’ BULLETINS NOS. 801-825. 


aphis, distribution, description, history, and injuries to apples. 
red, composition and digestibility, comparison with other crops. 


aweet, utilization 
white, value in lawns 


Clubs, lamb and wool, organization and operation in Tennessee . 


Cnemidocptes., sp 
Coal ashes, sifte 73 


Cor, H. 


, occurrence on poultry, control 
value in garden soil 
s., bulletin on “Sweet clover: Utilization” 
Cold frame, use for hardening plants 


Colletotrichum lagenarium, cause of anthracnose of watermelon. . - .. 


Color, cotton, standards and factors influencing 
Ss Fee OR YS oi coe scaaweeccss wn cet 
Colt, weaning, management and suggestions 


Colts, care and feeding 
ConE, Victor M., bulletin on ‘‘Construction and use of farm weirs’ 


Colostrum, mares’, 


Cooking— 


breakfast cereals, directions . - 
suggestions for foods rich in protein 


Cooperation, drainage— 


irrigated farms, necessity and advantages 
work, necessity and advantages 
Cooperative- -live-stock shipping, advantages for South 


Corn— 


breads, recipes. . 
cultural suggestions 
husking, seed testing, etc., equipment. . 
meal, use in bread making 
scalloped, recipe 


silage, composition, comparison with sweet clover silage........ 


Cotton— 


ve upland, classification, bulletin by D. E. Earle and 


Taylor 
‘eeiitation. 


color, standards amid i influencing 


Liv erpool standards. . 


standards, use in classifyin 


trade names and regional characteristics 


and grading . . 


Cottonseed meal, feeding to hogs with grain, directions............. 


Couch grass. 
Cows— 


See Bermuda grass. 


feeding, breeding, etc., for baby-beef production ............-- 


milk, pasturing on sweet clover, management 
selection for baby-beef production 
Crop rotations, place of sweet clover 


Jrops— 


choosing for small vegetable garden 


successive, vegetable garden . . 
Cucumbers, growing for small gardens, cultural hints.............. 


Currant a hids— 


distribution, habits, and history 


injurious, and to orchard fruits, gooseberry and grape..........- 


Custard, baked, reci 
Cynodon dactylon. 


Dairy— 





See Bermuda grass. 


cows, feeding Bermuda hay, cost of milk and butter, comparisons 
with other feeds . 
equipment, articles and prices 
Dehorning calves 


Depluming mite, occurrence on poultry, injury and control.......... 
Dermanyssus gallinae. See Mite, chicken. 


Devil grass. See Bermuda grass. 


820 
820 
814 
809 


801 10,19-26 


818 
820 
818 
821 
802 
803 
803 
803 
813 






814 
816 
811 


sor{ 


Farmers’ 
Bulletin No. 


so4{ 







Page. 
15-16, 
19 






24 
1-32 
14 
7-8 









15 
1-23 














































So eee Ree 





Diet— . 
adequacy, judging 
importance of bread 
protein needs and sources 
Diseases, watermelon, description, causes, and control 
Ditches— 
drainage— 
irrigated lands, objections, cost, and maintenance 
maintenance in district organization, importance of manage- 
ment . 
weir, advantages and objections 
Dock aphis, description, and injury to apples.................-...-- 
Dog’s-tooth grass. See Bermuda grass. 
Dominique chicken, description 
Dory, S. W., bulletin on ‘Marketing live stock in the South: Sug- 
gestions for Improvement” 
Drainage— 
cooperation in irrigated districts 
district— 
administration, selection and duties of officials 
organization, financing, and administration 
irrigated farms. . . 
maintenance, directions............ Oe eM ea ritsy ee 
organizations, development, rights, advantages, etc 
records of districts, systems, importance 
testing requirements 
Drains— 
construction on irrigated lands, methods, devices, and costs. . . - - 
irrigated lands, depth, spacing, and location 
open and covered, costs comparison 
Driving equipment for horse 
Ducks, treatment for lice 
Dust bath, value for fowls 
Dwarf fruit trees, desirability for small home garden 


Earve, D. E., and Frep Tayior, bulletin on ‘Classification of 
American uplands cotton” 
Education, value of live-stock exhibits........................--+- 
Egsplants, cultural suggestions 
Moors 
nest, medicated, use in lice control, dangers 
production, effect of mice and lice 
protein content 
Ensiling, sweet clover, management and suggestions 
Eriosoma lanigerum. ‘See Woolly aphides. 
Erosion, soil, value of Bermuda grass 
Exhibits, live- stock, arrangements and placarding 


Fairs— 
exhibits, rules governing 
live-stock classification 
rules for live-stock classification 
Farm— 
business, bluegrass region, analysis of six individual farms... 
equipment, minor articles 
weirs, construction and use 
Farmers, horse- breeding, suggestions 
Farms, irrigated, drainage 
Feed— 
Bermuda hay, comparison with other hays 
racks, sheep, description and use.........-.....--------++--+-- 
sugar ‘beets, value 


Farmers’ 
Bulletin No. Page. 


808 11-12 
807° 3-4 
1-19 
1-18 


805 14-16 
815 35 
813 4-5 
804 17 
806 
809 


805 


16 
8-9 
18-26 
26 

44 


1-28 
3 
36-37 


25-26 





6 FARMERS’ BULLETINS NOS. 801-825. 


Farmers’ 
Feeding— Bulletin No. Page. 


calves for baby beef, different systems 811 ("5 "3 
cattle, in baby-beef production 811 11-14 


colt, motherless, directions 


hogs— 


causes of soft and hard pork 


803 


809 
809 


17-21 


13-14 
13-14 


for hardening pork 


mare, and management, before and after foaling ii-14 


808 { 16-17 


sweet clover 820 23-28 


Feeds— 
steer requirements, or equivalent in sheep or swine......-.....- 812 8 
succulent, for mares and colts 803 14, 20 
Fencing, sheep, dog-proof, and other 810 23-25 
Fertilizers, ve etable garden 818 16 
Fish, scallo a ade ok a aS aed See pieis aavecia'> 824 
Plat. See Seed box. 
Flies, syrphus, lacewing, and four-winged, aid in aphid control... - . 804 
Flour, requirements for bread making 807 


Fluff louse, description, occurrence on poultry, and control......... 801 


Foal— 
care at birth and later 803 
orphan, raising by hand, formulas for milk, etc 803 
See also Colt. 
Foaling, care of mare and young 803 
Food— 
constituents, requirements of human body 
groups for various uses 
EN oS 5 a SRS us dado nah Kina so<twse.c sins SSEbe Joe owt 
materials, protein amounts and proportions 
selection. IT. Cereal foods 
Foods— 
IEE MO ea ha ts dpe es cndlak woes cowie eine 
RPMI ccc oues see cys obls s <M SLAY op Niewades eee os dat 
protein, cooking recipes 
selection for protein 
what the body-needs 
Four-winged flies, larvae, aid in aphid control 
Fruits— 
garden, berries and tree fruits 818 
orchard, aphids injurious, and to currant, gooseberry, and grape. 804 
Fungus, cause of anthracnose in watermelon, description 821 
Futurity contests, live stock at county fairs : 822 


808 
808 
808 
824 
817 


817 
817 
824 
824 
808 
804 


Garden— 
back-yard, plan 
choosing ¢ TOps for family of four 818 
small, planning 818 
vegetable, small, suggestions for utilizing limited areas.......... 818 

Gardener, planting table, seed quantity, dates, etc................- 818 

Gardening, essentials for success 818 

Gas, silo, control 825 

Gauge, weir, description and adjustment 813 

Geese, lice treatment 801 

Gingerbread, recipe 817 

Goats, classification at county fairs 822 

Gooseberry aphids— 
distribution, habits and history 804 
injurious, and to orchard fruits, currant, and grape.. i 804 

Gore, H. C., and C. O. TOWNSEND, bulletin on ‘*Sugar- beet sirup” 823 

Grades, cotton, classific ation, names and factors re 802 

Grain, equi oment for handling, n minor articles. . Meee sors 816 

Grains, feeding brood mares... 803 


818 





INDEX. 


Farmers’ 

Grape, aphids— Bulletin No. Page. 
injurious, and to orchard fruits, currant, and gooseberry 804 145 
injury to grape foliage 804 32-3: 

Grapevine aphis, description, history, and injuries. ............-.. 804 3: 

Grass, Bermuda, growing and use Si4 1-2 

Grazing— 

Bermuda grass pastures, management.................-.-.---- 
habits, live stock 

Green-apple aphis, description 

Ground rot. See Rot. 

Guineas, treatment for lice 


€ 


814 10-11 
812 6-9 
804 10-13 


SOl 


Hart, R. A., bulletin on ‘‘The drainage of irrigated farms” 
Harvest mites. See Chiggers. 

Harvesting, sugar-beet, and storing for sirup making 

Hay— 


Bermuda grass, value, comparisons with other hays... ......-. 


color, importance in marketing 
equipment for handling and storing 
sweet clover— 
cutting methods, curing and handling.................-.--- 
feed value, cutting time, yield, etc 
Hays, composition and digestibility of various kinds. ...........-. 


Head louse, poultry, description and control 


Heifers, feeding and breeding, for baby-beef production.........-.. 
Hen- 
house, treatment for lice and mites.......-.- 


louse, description and control 


Herd, silage requirements for winter feeding..................-.--- 
Hogging down crops, advantages in bluegrass region 
Hogs— 
Gueerenitnn At COUntY taN. . 626k. aoe ete eee 
aR TIED SO TRETD s n os) <a. wc ese vos bo ss 
feeding- 


fer Hawdening flesh, expermente...............---..55-.:- 
on sweet clover pasture, comparison with other pastures. - . 
to harden pork 
following cattle, management and advantages..............-... 
MGIsune POMIBMOENL IOP Wit BUICK... < .-. -25-n-- ~~ desis sec e eines ee. 
SND CR TERARTRNI So ne is ss ow howe’ 2 
Honey—. 
plant for production, value, and management of sweet clover... 
Swe over Charmotennuce,. 25.55 (ibe. .shicee deus. cee saee s 
Hop aphis, description, habits, history, and injury to plum 
Horse 
breeding, suggestions for farmers. ..................--2-----0-- 
equipment for driving, articles and prices 
Horses— 
RARMRICUMIUI OL COMMUN IRIEG Ss...) ies! Se oe ces enc cane's aces 
defects constituting unsoundness..............-.-.-.-------- 
soundness, requirements by breeders..........-.-.-.-.-------- 
Hotbed, making and use, directions..............---.-.---+--+--- 
Housekeepers, planning meals, aid from food groups. ...-.....----- 
Humpurey, H. N., and A. P. Yerkes, bulletin on ‘‘ Minor articles 
of farm equipment” 
Hunt, Caroune L., and HeLren W. Atwater 
bulletin on ‘‘ How to select foods. 1. What the body needs’... 
bulletin on ‘‘How to select foods. II. Cereal Foods” 
bulletin on ‘‘ How to select foods. III. Foods rich in protein”. 
Hunt, Caroune L., and HANNAH L. WeEsst1NG, bulletin on ‘‘ Bread 
and bread making in the home” 


Hurdle, sheep, construction 
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Hyadaphis xylostei. See Wild-carrot aphis. Bulletin No. 
Hyalopterus arundinis, description ad 804 
Hydraulic equivalents, units of measure, table 813 


Ice plant 
market for meats in South 809 
southern, as local market, various States 809 
Indian— 
couch grass. See Bermuda grass. 
pudding, recipe. . 
Insects— 
affecting man and animal, list. 801 
enemies of budworm of tobacco 819 
parasitic and predaceous, aid in aphid control 804 
een ee CORUO! CITOCHIONS . 222. - o.0.n, 5a. 40,5 nein nes gnecce seme 818 
Irrigated farms, drainage 805 
Itch mite, description and injury to poultry......................- 801 


817 


aaan, ClaeenCRtION AL county fairs. .22222 . 6.2 8 lsc oi doe See ee 822 
Java chicken, description 806 


Judges, county fair, selection 822 
822 


we 
orn 


oor 


Kerosene emulsion 
use for contro! of chicken mites, me 801 
use in aphid spraying, formula 804 


Kraut cutter, use in making sugar-beet sirup 823 


Labor income, aE 812 


Lac ewing ities, | larv ae, aid i in — control. ook poset 804 
810 


820 

Loma ie. 

drainage needs and beneficial results. ........-.-............- 805 

underdrainage, beneficial results..................---..--2.--- 805 
Lawns, Bermuda grass sod, advantages................-.-.-.------ 814 
Lead arsenate— 

use against tobacco budworm, efficiency 819 

PR a a Sic eas coo yan 818 
Lespedeza, value with Bermuda grass pasture 814 
SMCR VMI UIT WUITOBTAGUR, ... 0c oec nck ccna eve cie ncn ete scckimecs 818 28-29 
Lice- 

chicken 


19-26 
11-17, 
19-26 
colts’, detection and eradication 803 19 
poultry, and mites, bulletin by F. ©. Bis] é ce me 801 1-27 
Lime, value to garden soil 818 15-16 
Lipeurus heterographus, description, occurrence on poultry and con- so 13-14, 
IESE a EORTC Ricca vein ss sicisun sb om. nsinth oy bee noe 19-26 
Live stock— 


12, 
injuries to turkeys, poults, and ducks, control method so 17-18, 


varieties, injuries, food habits, control, etc 801 


822 1-12 
809 5-9 
822 3 Navy 
822 6-7 Nes 
feed, cost, and feeding prac tices, bluegrass region 812 7-10 Nes 
marketing in the South, improvement suggestions...........-. 809 1 16 Nic 
number per acre on bluegrass farms 812 6 


raising in bluegrass region, relation to profitable farming, discus- si2{ 3-6 Nut 


‘ Piacee as ats ‘ : : Oats 
Macrosiphum illinoiensis. See Grapevine aphis. ; 


Macrosiphum solanifoliae. See Potato aphis. Onic 


Ee 





’ 

Malnutrition, watermelon, description 

Man— 
DN Ss hn ah NN Dot oi eek dein as aareote is town eolne Saas 
protein requirements 

Manhole, drainage system, description 

Manienie grass. Sce Bermuda, grass. 

Mares— 


brood, feed and management before and after foaling 


feeding after foaling 
NNEC N, INOHUMOTIONG So... o.c aise nies oasis oes ipmtag oMegaegie- 
profits on farms... 
selection for breeding and farm work 
Marketing— 
clubs, live stock, organization and operation...............-..- 
live stock in the South, improvement, suggestions 
VG MOCK, PYACILOGs I SOUR... os... 5 sence nee aedge inet 
Mating, horses in breeding 
McDonouean, F. L., and A. (.. Mora@an, bulletin on ‘‘The tobacco 
budworm and its control in the southern tobacco districts.”’ 
McWuorter, V. QO., bulletin on ‘‘ Equipment fcr farm sheep raising”’ 
Meal, corn, use in bread making 
Meals, food for family, sample 
Meat, protein content 
Meats 
farm cured marketing suggestions ‘ 
live-weight prices, comparison with dead-weight prices......... 
Melilotus, value with Bermuda grass pasture 


Menopon biseriatum, description, occurrence on poultry and control. . 


Metcatre, T, Pryse, and GrorGE A. Scort, bulletin on ‘Pit 
silos” : 

Mildew, downy, disease of watermelon, control 
Milk— 

composition, cows’ and mares’ 

protein content 

tainting, from sweet clover pasturage............-----.------- 
Milling, wheat, for white flour, processes................------+---- 
Mite, scaly-leg, description and control 
Mites— 

common chicken, description, distribution, life history, spread 


poultry, and lice, bulletin by F. ©. Bishopp and H. P. Wood. - 
Money, drainage, raising by cash certificates and bonds 
Morean, A. (., and F. L. McDonovau, bulletin on ‘‘The tobacco 
budworm and its control in the Southern tobacco districts”’ 
Mortar, lining for pit silos, formula 
Mowing, sweet clover, suggestions 
Mules, classification at county fairs 
Mustard, growing for greens, culture notes 
Myzus— 
cerasi, description, history, and injury to cherries..........---- 
Geman, SUMLUATIVY 10 CUPTANT SPI... oe. soe bin ow eeice seo on es 
ribis. See Currant aphis. 


Navel, prevention of infection in foal 
Nest egg, medicated, use in lice control, danger 
Nests, poultry, construction and treatment for control of mites. ....... 
Nicotine— 
extracts, home-made, formula 
_ solutions, value in aphid control, formulas 
Nut bread, recipe 


Oats, aphis, description, history, and injuries to apples 
Onions, cultural suggestions for small gardens 
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Bulletin No. Page. 


821 17 


808 1-14 
824 5-68 
805 22-28 


809 10-11] 
809 14-15 
814 12 


801 


14, 
19-26 


825 
821 


803 
824 
820 
807 
801 


801 
801 
815 


819 
825 
820 
822 


818 


804 
804 


803 
801 
801 


804 36-38 
804 33-38 
807 22 


13-15, 
044 2 


818 30-31 
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Farmers’ 

Bulletin No. Page. 

Orton, W..A., bulletin on ‘‘ Watermelon diseases’’ 821 1-18 

Parasites, external, of poultry 801 1-27 

Paris green, use against tobacco budworm, objections and efficiency. 819 7,8 

Parsley, cultural suggestions 818 42 

Parsnips, growing for winter use 818 43 

Parturition, mares, treatment of dam and foal 803 15-16 

Pastries, food value, suggestions, etc 817 16-17 
Pasture— 

11, 


area per head of stock, bluegrass farms 812 12. 13 


sweet clover, use and value 820 3,4-10 
10-12, 
19 


Pastures, South, value of Bermuda grass - 814 


Pea hay, composition and digestibility, comparison with other hays. 820 24 
Peach aphids, description and history 804 25-27 
Peafowl, treatment for lice 801° 19-26 
Peanuts, hog feeding, effect on pork 809 13-14 
Pear aphids, description and injuries 804 18-19 
Peas, cultural suggestions 818 29-30 
Peppers, cultural directions 818 36-37 
Petroleum, crude, with kerosene, use in spraying poultry mites and 
use method 801 
Phorodon humuli. See Hop aphis. 
Pigeons, injury by lice and contro! 801 
Pit silos, construction, details 825 
Placards, value in live-stock exhibits 822 
Planting table, garden seeds, time of planting, and maturity 818 
Plants, setting out, directions 818 
Plum aphids, distribution, description, and injuries 804 
Plymouth Rock chickens, origin, description, mating, and judging. 806 
Ponies, classification at county fairs. ..............0..-.00- eee eeee 822 
Pork— 
and beans, baked, recipe 824 
curing and handling by ice companies in South, costs 809 
soft, cause and remedy 809 
southern, discrimination against 809 
Potato aphis, injury to apples, description 804 
Potatoes— 
cultural suggestions, spacing, etc 818 
tools for handling 816 
use as cereal, discussion 817 
Poultry 
classification at county fairs 822 
equipment for farm 816 
houses, sanitary requirements and studies 801 
AUN ae ERE OIL UR occ sais swears ost eres cise n eters 801 
lice, control treatment, time and method.............-....--- 801 
mites and lice, bulletin by F. C. Bishopp and H. P. Wood 801 
pests, method of avoiding 801 
roosts, treatment for mites 801 
Premiums, live-stock exhibits 822 
Prize winners, parades at fairs 822 
Procipilus corrugatans. See Woolly aphides. 
Protein— 
cost in different foods 824 
different kinds : 824 
PEC EPS, SOc ee bey cis eco. ets beng < See emr eae * « 824 
Publications, insect, list of Department, for pests of animal and man. 801 
Pudding, farina, recipe 817 
Puree, dried-bean. recipe 824 


QuainraNce, A. L., and A. C. Baker, bulletin on ‘‘Aphids injurious 
to orchard fruits, currant, gooseberry, and grape” 804 
Quince aphids, description and history 804 





Racks, feed, for sheep, description and use 
Radishes, cultural suggestions 
Rations— 
calf, for baby beef 
cattle, for baby-beef production 
family, suggestions, place of cereals, etc 
Ray, S. H., bulletin on— 
‘<Live-stock classifications at county fairs’ 
‘‘The production of baby beef”... . 
Recipes— 
bread . 
protein-rich foods 
stale bread 
‘‘Red bugs,’’ occurrence on poultry, control 
Reese, H. H., bulletin on ‘‘ Horse-breeding suggestions for farmers” . 
Rhexia virginia, infection with tobacco budworm, notes. . ie 
Rhode Island Red chickens, origin, description, and judging. 
Rhopalosiphum— 
lactuce, description, history, and i puny to currants 
ersice, description, habits, and history . 
Rhubarb bed, starting in small ‘garden 
Rice bread, recipe. 
Rolled-oats bread, recipe 
Roosts, poultry, treatment for control of mites 
Root crops, garden, cultural suggestions 
Root-knot, watermelon, descri tion, cause, and control............. 
Rosy aphis, injury to apples, description 
Rot-— 
blossem-end, watermelon, description and control 
ground, watermelon, description and control 
stem-end, watermelon, description, cause, relations, and control. 
Rotation, crop, for control of watermelon diseases 
Rotations, vegetable gardens 
Roughage, feeding brood mares 
Rusty plum aphis, description, habits, and history... 
Rye, bread recipe 


Sclerotium rolfsit fungus causing ground rot of watermelon 
Score card, bread 
Scott, GrorGcE A., and T. Prysz Mercatr#, bulletin on ‘‘ Pit silos” 
Scours— 
colts, cause and treatment 
foal, cause and treatment 
Scutch-grass. See Bermuda grass. 


Seed— 
Bermuda grass, production, and propagation methods 
beds, small gardens 
box, early vegetables, directions for making and using........-. 
sugar beet, production directions 


Seeds— 
planting in berry boxes for early start 
vegetable, planting in drills, rows, and hills 


Shaft louse, description, occurrence on poultry, and control......... 


Shallot, description and use 
Shearing, sheep, equipment 
Sheep— 


barns and sheds, plans, drawings, and cost 


classification at county fairs 
feeding racks and troughs 


grazing habits, usefulness on farms. . 


marking, equipment and practices 
raising on farm, equipment 


11 


Farmers’ 
Bulletin No. Page. 


810 18-21 
818 28 


811 
811 
817 


822 
811 


807 
824 
817 
801 
803 
819 
806 


804 
804 
818 
807 
807 
801 
818 
821 
804 


821 
821 
821 ; 
821 
818 
803 
804 
807 


821 
807 
82! 


803 
803 


814 
818 
818 
823 


818 
818 


801 


818 
810 


10-13 
810 { 15-17 
822 10 
810 18-22 
812 {oe 


810 25-27 
810 28. 
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Shipping— Bulletin No. Page. 
crate, sheep, construction 810 24, 26 
live stock, cooperation, advantages for South 809 5-7 


Sil 
“hedating: from pit silos, devices and equipment 825 10-12 

sweet clover, comparison with other silage " 820 3,4-10 
Silos, pit— 

advantages and adaptations 825 3+ 

construction, details 825 1-14 
Siphocoryne nympaeae, history, and injury to plums 804 21 
Sirup, beet— 

directions for making, quality, and uses.................-.-.-- 823 9-13 

making on farm 823 1-13 
Sitocum, Ros R., bulletin on ‘‘S 806 1-19 
Soap— 

fish-oil, use in aphid spraying, formula 804 38 

solution, use as dip for lice control, cautions , 801 25 
Sodium fluorid, use in control of animal lice, use method, and cost. 801 20-24 


Soil— 

improvement by sweet clover 820 (ogg 

preparation, vegetable garden 818 4, 14-16 

texture improvement in preparing for vegewabine 818 15-16 
Soiling crop, sweet clover 820 22-28 
Solanum spp., infestation with tobacco budworm.. ‘ sei 819 6 
South, live stock marketing methods, improv ement suggestions. - 809 16 
Soy beans, baked, recipe 824 13 
Spinach, growing ‘for greens, cultural notes 818 41 
Spraying— 

orchard aphid control, time and method 804 34-35 

watermelons— 

apparatus, sprays, cost, etc 821 8-11 
ie OMNES Wan CRIMI § oes os 3s cack eres bose Saeeenses 821 8-11, 15 

Sprays, aphid control, formulas 804 35-42 
Squashes, growing for small gardens, cultural hints...............-- 818 39-40 
Stall, colts’, called creep stall 803 17 
Stallion, selection in horse breeding 803 8-9 
Standards— 

chicken, American class 806 1-18 

cotton, use in classifying and grading 802 18-22 
Steers, feeding experiments with various hays 820 26-28 
Stem blight, watermelon, description and control 821 17 
Stem-end rot. See Rot. 
Stew, beef and bean, recipe 824 18 
Sugar, maple, equipment for making, minor articles 816 12 
Sulphur— 

ointment, use in chigger control ; 801 

use against poultry lice 801 é 

use in lice control, cost, dangers, etc 801 24 25 
Sweet clover— 

composition and digestibility 820 24-25 

pasture, management, value, etc 820 4-9 

utilization 820 1-32 

value and management as honey plant...................-..--- 820 32 
Swine, e — for farm 816 10 
Byron ay arvae, aid in aphid control 804 34 


Taytor, Frep, and D. E. Earte, bulletin on ‘‘Classification of 
American upland cotton” 802 


Tax, drainage, levy and collection 815 


‘Testing, drainage requirements of irrigated farms; pits, wells, etc... 805 
Thorn-leaf aphis, description 
Tick, cattle, elimination, effect on marketing cattle................ ‘ 
Tile— 
cleaning devices, description and use 
laying in drainage of irrigated lands 
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Tiles, sizes for drainages of irrigated lands 805 16-18 
an a 

nalysis and digestibility, comparison with Kentucky blue- 

oa and Bermuda grass 814 
hay, composition and digestibility, comparison with other hays. 820 


Tobacco— 


grow. iy 
luegrass region, percentage of farms, importance, etc.... 812 
man labor required 812 
injury by budworms 819 
Togo Ge DMM SOCHIR. «ino ha cecil 2p sien iste sew qe esau 824 
Tools— 
farm, and minor articles of farm equipment 816 
garden, description and use 818 
general purpose, useful on farms, list and prices 816 
special, useful on farms, lists and prices 816 
Tomatoes, cultural —, for ve stable gardens 
TownsEND, ©. O., and H. C. Gore, bulletin on “Sugar-beet sirup”’ 
Toxoneura sp., enemy of tobacco budworm 819 
Tracy, SAMUEL M., bulletin on “ Bermuda grass” 
Transplanting, benefit to roots of vegetables 
Trenching, drain, in irrigated lands, methods and machines 805 
Trocar, use in treatment of bloat in cattle and sheep. . sAhestoes 
Tethys, Meeeneite FOP TOW Sis 5S oases on ine Sa nceseniees’ 801 
Turnips, growing for winter use 


Underdrainage, irrigated lands, beneficial results 805 


Variable currant aphis, description, injuries, and history 804 

Vegetable garden, small, suggestions for utilizing limited areas 818 

Vegetables— 
cultivation, prevention of crusts on surface. 818 
cultural suggestions 818 
early, aids to growing, seed box, hotbed, etc 818 
gar en, protection against oe and diseases.............-.. 818 
growing for winter use, storing, 818 
planting in open, dates, aapien: ye other details 818 


Waste— 
prevention in use of cereal foods 817 
products, utilization by animals 812 

Water, Bermuda, note 814 

Watering troughs, sheep, descriptions 810 

Watermelon— 
anthracnose, description, cause, and control 821 
diseases— 

description, causes, and control 821 
821 
821 


resistant varieties to wilt « 321 
root-knot, description, cause, and control 821 
spraying for control of anthracnose 821 8-11, 15 
stem-end rot, description, cause, and control 821 3, 11-17 
wilt, description, cause, and control 821 3,4-6 
Weaning— 
colts, management and suggestions 803 18-19 
foal, time and methods 803 19 
elr— 
definition, and use of related terms 813 3-4 
gauge, description and location 813 10-12 
Las epee dimensions for different types of weir 813 6 
eirs— 


discharge tables for different types 813{ 15 7 


farm, construction and use ‘ 813 19 
types, descriptions and operation : 813 5-17 
use on farm, advantages and objections 813 4-5 
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Farmers’ a 
Wells— Bulietin No. Page, 
observation, on irrigated farms, need and use 805 9, 23-24 © 
relief, in drainage system for irrigated lands 805 13,253 
Wess.ine, Hanna L., and Caro.inE L. Hunt, bulletin on “ Bread ’ 
ia te ORI AR TRO NOM 6 6. ooo oo.0 5s - esse scandiacknsang 807 1-264 
Wheat— 
‘breads, recipes 807 
milling process for white flour 807 
Whitewash, carbolic acid or cresol, use in control of chicken mites... 801 
Wiid-carrot-aphis, injury to apples...........- 2.0.2.2. seesieneeee 804 
Wilt— 
bacterial, watermelon, description 
watermelon, description, cause, and control 


Wing louse, poultry, description and control 


821 
82] 
s01{ 
Winter, vegetable garden 818 
Wire-grass. See Bermuda grass. ; 
Woop, H. P., and F. C. BisHorp, bulletin on ‘Mites and lice on 
poultry” 801 1-274 
Wood preserver, use in control of chicken mites, method 80] 7 
Wool and lamb clubs, Tennessee, organization and operation 809 7-8 


Woolly aphides, descriptionsand injuries........:...2....22...--.- sos{ 


Wounds, colts, treatment 803 
Wyandotte chickens, origin, description, and judging 806 
Yeast, nature and use in bread making 807 
Yeasts, varieties, preparation and value. ..............---.-++--+- 807 
Yerkes, A. P., and H. N. Humpurey, bulletin on “ Minor articles 

of farm equipment” 
Youe, H. S., bulletin on “ Organization, financing, and administra- 


tion of drainage districts” 


816 
815 








